The mummified Hodgkin cell: cell death in Hodgkin's disease.
This study attempts to define more clearly the morphology and ultrastructure of mummified Hodgkin cells, to determine their incidence in the different histological subtypes of Hodgkin's disease (HD), and to correlate these data with the expression of p53, bcl-2, mdm2, and p21/WAF1. Forty-five cases of primary HD were examined at light and electron microscopic level. DNA strand breaks were detected by the in situ end-labelling (ISEL) and the TdT-mediated dUTP-digoxigenin nick end-labelling (TUNEL) technique. Mummified Hodgkin cells display morphological features that differ from those of classical apoptosis. In contrast to apoptotic cells, mummified Hodgkin and Reed-Sternberg (HRS) cells do not react in the ISEL or TUNEL procedures and maintain the expression of antigens such as CD30 and CD15. The morphology of mummified tissue cells could be simulated by CD95-mediated induction of apoptosis in the Hodgkin cell line HDLM2 if internucleosomal DNA fragmentation was inhibited by zinc ions. The highest incidence of mummified cells was found in the nodular sclerosis and mixed cellularity subtypes, whereas the lowest frequency was observed in nodular paragranuloma. The frequency was independent of p53, bcl-2, p21, and mdm2 expression. p21 and mdm2 immunoreactivity of HRS cells was correlated with p53 status. HRS cells in nodular paragranuloma were virtually negative for p21/WAF1 or bcl-2. Classical apoptotic cells reacting in the TUNEL and ISEL procedures are found in all subtypes of HD and are derived from the non-neoplastic cellular background. In conclusion, mummified Hodgkin cells display features of apoptosis lacking the internucleosomal DNA fragmentation. The pattern of the p53-transactivated genes mdm2 and p21/WAF1 suggests that inactivating mutations of p53 are rare in HD.